ferromagnetic and antiferromagnetic ground magnetic state of the studied system.
Introduction
Magnetic properties of the hexagonal C14 Laves phase NbFe 2 have been subject of numerous experimental [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] and theoretical [13] [14] [15] [16] [17] studies. The interest in the system follows from the fact that its magnetic state turned out to be very delicate and it can be easily impaired by external magnetic field H > 6 kOe or by slight deviation from the stoichiometry. Consequently, many different pictures of the NbFe 2 magnetism can be found throughout the literature. Initially, using magnetization and Mössbauer-effect measurements, Shiga and Nakamura concluded that the ground state of NbFe 2 is strongly enhanced Pauli paramagnet [1] . Yamada and Sakata reported that the stoichiometric compound had a weak antiferromagnetic (AF) ground state with a Néel temperature (T N ) of about 10 K. [2] . Later, based on magnetization and nuclear magnetic resonance results,Yamada et al. concluded, that the compound had the AF ground state but with AF and ferromagnetic (FM) fluctuations [3] . Crook and Cywinski investigated Nb 1-x Fe 2-x samples (-0.04 x  0.04). They outlined a magnetic phase diagram in which the AF phase exists in the close vicinity of x=0 and T N ranges between 10 K (x-0.012) and 27K (x0.008). Furthermore, they claim that the magnetic ground state is a mixture of AF and FM phases [4] . The most recent version of the magnetic phase diagram, [5] Based on spin-dependent Compton scattering study supported by ab initio electronic structure calculations a ferri-magnetic ordering was recently suggested for nonstoichiometric Nb 0.985 Fe 2.015 compound [6] . Noteworthy, some features typical of reentrant spin-glasses (RSG) were observed both for the stoichiometric compound [7] as well as for the one with Fe-excess [8] Our current DC and AC magnetization susceptibility measurements on a Nb 0.975 Fe 2.025 sample gave clear evidences in favor of the RSG behavior [9] . From all these studies it may be concluded that observed differences in the magnetic properties have its origin in the departure from stoichiometry.
Investigation of an effect of substitutional elements on the magnetic behavior of the NbFe 2 may be helpful in getting a deeper insight into its magnetic properties. temperature under various applied fields shown.
Results and Discussion
All M ZFC and M FC branches (Fig. 1) and  0 is the temperature independent part of the susceptibility , C is the Curie constant, and  is the Curie-Weiss (CW) temperature (Fig. 3) . The antiferromagnetic character of the spin interactions for T  T N is evidenced by a negative value, , equal to -120 and to -87K for H= 50 and 1250 Oe, respectively. 
Conclusions
Results obtained in the present study permit drawing the following conclusions:
1. The antiferromagnetic structure of the C14 Nb(Fe 89.4 Al 10.6 ) 2 Laves phase compound is not a simple one.
2. It orders antiferromagnetically at T N =72.3(2)K but exhibits irreversibility at T ir > T N .
3. The irreversibility temperature (T ir ) as well as the irreversibility itself significantly decrease with the increase of the applied magnetic field (H). 
